Introduction {#sec1}
============

Mental health is an important though still neglected area of public health around the world (Doku *et al*. [@ref6]; Lund *et al*. [@ref15]; Omar *et al*. [@ref28]; WHO, [@ref36]). Globally, the proportion of the global burden of disease attributable to mental illness increased by 37% between 1990 and 2010, to account for 7.4% of disability adjusted life years (Murray *et al*. [@ref22]). The total cost of mental illness is the highest among non-communicable diseases and it is expected to increase by 41% from 2010 to 2030 (Bloom *et al*. [@ref3]).

National health management information systems (HMIS) are well-recognized sources of information to inform decisions in relation to the health of populations (AbouZahr & Boerma, [@ref1]). HMIS often includes programme specific information systems, such as mental health information systems (MHIS), which may be integrated into the general HMIS. As such, the objective of MHIS is to provide timely and accurate information to ensure the most appropriate approach to addressing mental health problems through service delivery. Over the last decade, MHIS strengthening (i.e. developing and improving MHISs which are integrated with the broader health information system of countries) has been emphasized globally as a means of improving the monitoring of mental health care (Lund & Flisher, [@ref17]; WHO, [@ref34]; Garrib *et al*. [@ref9]). Different approaches to evaluate health information systems (HIS) exist. Examples of these include (a) framework and standards for Country Information Systems proposed by the Health Metrics Network of the WHO, which distinguished six components (HIS resources, indicators, data sources, data management, information products, dissemination and use) structured in three categories (inputs, processes and outputs) (HMN, [@ref11]) and (b) good evaluation practice guidelines for Health Informatics, proposed by International Medical Informatics Association in collaboration with the European Federation for Medical Informatics, which differentiates six related Phases in the process (preliminary outline, study design, operationalization of methods, project planning, execution and completion of the evaluation study), (HNM, [@ref11]; Nykänen *et al*. [@ref23]; Brender *et al*. [@ref4]). While such frameworks provide an excellent start, most studies progressing from these frameworks focus on assessment of wider HMIS (Gladwin *et al*. [@ref10]; Chaulagai *et al*. [@ref5]; Odhiambo-Otieno, [@ref24]; Smith *et al*. [@ref31]; Krishnan *et al*. [@ref13]) and not programme-specific information systems such as MHIS. Despite the existence of methodological guidance on the design of MHIS (WHO, [@ref34]), we found no studies exploring the views of key stakeholders in relation to the main factors influencing the design and implementation of MHIS in low and middle-income countries (LMICs). We aim to contribute to filling this gap through reporting our experiences of strengthening MHIS intervention in two African countries, Ghana and South Africa.

The main objective of this paper is to identify the key influences on the MHIS design and implementation in the two countries. While we outline the systems architecture to complement descriptions available elsewhere (Ofori-Atta *et al*. [@ref27], [@ref26]) and briefly identify the main effects of the MHIS strengthening, we focus mostly on reporting key influences on the design and implementation of MHIS.

These study findings emanate from the mental health and poverty project (MHaPP), a 5-year (2005--2010) research programme consortium, which was implemented in Ghana, South Africa, Uganda and Zambia and involved nine institutional partners from Africa and Europe. The project aimed to raise the profile of the field and break the cycle of poverty and mental ill health through the partnerships between research teams and policy-makers from the ministries of health in the participating countries (Flisher *et al*. [@ref7]; Omar *et al*. [@ref28]). The MHaPP project was implemented in two phases: situational analysis, and implementation and evaluation of interventions. In the implementation phase, the strengthening of MHIS in Ghana and South Africa was identified by the research team following discussions with relevant ministries of health as one of the three priority areas or mental health strengthening (Lund *et al*. [@ref16]; Ofori-Atta *et al*. [@ref27]).

Methods {#sec2}
=======

Study components {#sec2-1}
----------------

The MHIS strengthening in both countries included two related components: intervention and research. The intervention component aimed to strengthen the MHIS in each country, whereas the research component aimed to document and assess the implementation of interventions in each country, including the key influences.

A generic protocol -- covering both intervention and research components -- was developed and was subsequently adapted and used by each country team to guide the study in each country. This generic protocol outlined the key issues for consideration in MHIS design in each country, including the aim and objectives for the intervention and research components. This involved mapping the existing information, mechanisms and practices; consulting with stakeholders on the shape of the intervention; developing detailed system specifications including data collection forms; training of staff on implementation; implementing and monitoring.

The generic protocol also included detailed guidance on the research component, including advice on the data collection and data analysis methods as well as sample tools for consideration by the country teams.

### Intervention component {#sec2-1-1}

In Ghana, the focus of the MHIS strengthening intervention was on all the country\'s three psychiatric hospitals: Accra, Pantang and Ankaful, whereas in South Africa, strengthening of district health information system (DHIS) was done in selected districts in two provinces: Northern Cape and KwaZulu-Natal. In both countries the MHIS strengthening was a joint initiative involving researchers from the MHaPP project and the relevant department within national or regional (provincial) Ministries of Health to ensure ownership and to design a system responsive to needs of its main users. As shown in [Table 1](#tab01){ref-type="table"}, the *intervention component* included three sequential steps in each country: designing, implementation and monitoring and evaluation. Table 1.Intervention steps in each countryStepSouth AfricaGhanaDesign•Developing a pilot set of indicators for integration into district health information system•Designing data collection forms and manuals•Resource planning for the intervention•Designing training and workshops•Setting up of indicators for mental illnesses (following ICD-10)•Developing new patient registration forms, manuals and software for data entry•Developing training and workshops manuals•Resource planning for the interventionImplementation•Distribution of new forms and manuals•Training and workshops: ◦Introduction, data collection and analysis;◦Feedback on data collected and its use in decisions;◦Refresher and troubleshooting•Continuous monitoring•Distribution of new forms and manuals•Training and workshops: ◦Introduction to and use of ICD 10 in diagnosis;◦Use of new forms;◦Data entry into the new software;◦Use of information in patient care, hospital management and advocacy decisions•Bi-monthly reporting and discussion of results at hospital meetingsMonitoring and evaluation•Feedback meetings with key stakeholders•Evaluation of the effects•Feedback meetings with key stakeholders•Evaluation of the effects

In South Africa, a task team was established, involving researchers and province-level policymakers, which agreed on the key principles for collaboration and identified the specific areas for MHIS strengthening in the two provinces (MHaPP, [@ref18] and MHaPP [@ref19]). The following MHIS strengthening principles, proposed by WHO, guided the design of the intervention: broad consultations, user-friendliness in the system, addressing the information requirements of the stakeholders, integrating the information systems and viewing it as a part of the wider health system (WHO, [@ref34]). In South Africa, before MHaPP, one mental health indicator was captured in KwaZulu-Natal (mental health visit) and four in Northern Cape Province (mental health visit, new mental health visit, mental health visit by patient under 18 years of age, and number of patients on mental health register). The need for increasing the mental health indicators was identified by the task team. The new indicators were arrived at through a situation analysis and an extensive process of consultation with stakeholders, including the mental health programme staff, primary care staff and monitoring and evaluation staff in the Department of Health at provincial and district level. Once the new indicators were agreed on, the task team developed new manual data collection tools (forms and tally sheets). This was followed by training of staff in their use and subsequent workshops to ensure quality checks as part of the monitoring and evaluation.

In Ghana, the aim of the intervention was to strengthen the functions of collection, processing, analysis, dissemination and use of information in the three psychiatric hospitals. Discussions between the research team, doctors, administrators, records officers and Policy, Planning, Monitoring and Evaluation division within the Ghana Health Service identified the need for a computerized MHIS in all the psychiatric hospitals in Ghana (Ofori-Atta *et al*. [@ref27]). The design of MHIS in these three psychiatric hospitals was also based on WHO guidelines (WHO, [@ref34]). The design of the indicators, data collection forms for recording diagnoses of mental illnesses and software was guided by the International Classification of Diseases (ICD-10). To improve the quality (reliability, timeliness, comprehensiveness, accuracy) and breadth of data collected, a new computer software system was designed for data entry, with manuals defining variables to be collected. A new patient registration form was designed and piloted in all the three hospitals and changed to suit the information needs of the hospitals as staff at different levels of care and management was consulted repeatedly. Staffs were trained on data collection and entry, analysis and use of data in reports and planning. New records staffs were hired by two of the hospitals and National service personnel were deployed to increase capacity in the hospitals for data entry and analysis. New computers were purchased by MHaPP project for the three hospitals to facilitate data entry. Prescribers (Psychiatrists, Doctors and Medical Assistants) participated in several meetings on the data being collected and the role they played in filling out the patient forms, as well as what the preliminary data meant with respect to patient care. In order to improve the utilization of information for mental health planning, policy, monitoring and evaluation, managers were trained to use the data once it was collected, entered and analyzed. Similar to South Africa, training of hospitals' health staff on the use of new forms was conducted and subsequent workshops were held to ensure quality checks and encourage the use of information in decision-making. The new system was allowed to run for a full year while being monitored regularly.

### Research component {#sec2-1-2}

This study aims to document and assess the implementation of interventions in each country, including identification of main influencing factors. The respondents' views and perceptions were used in identifying the key influencing factors on the MHIS design and implementation. This component is described in more detail in subsequent sub-sections.

Study design {#sec2-2}
------------

The main study design involved qualitative research on the process and key influences of implementing the new systems, involving in-depth interviews with key stakeholders as well as reviews of key documents related to MHIS in each country.

Study sample {#sec2-3}
------------

All study respondents were purposefully selected, using non-randomized purposive sampling, given the limited number of stakeholders who were involved in the design and implementation of the MHIS intervention in each country. [Table 2](#tab02){ref-type="table"} provides a detailed breakdown of number of respondents in each country. In Ghana, a total of 41 semi structured interviews were conducted with medical and paramedical staff, managers and records staff. In South Africa the total number of interviews held was 40 with 26 respondents, and included 14 repeat interviews for the different roles played by the same officials. Table 2.Participants in semi-structured interviews in Ghana and South AfricaRespondent groupRole in MHISNumber in each countryGhanaSouth AfricaProvince level managers/policy makersImplementing national policies and developing province-level policies4Provincial level information systemsManaging health information system5Local level managers (district or facilities)Managing service delivery14Medical records administrators (district or facilities)Administering records24Mental health care personnelClinical services, collection of data at primary health care level19Hospital staffClinical services, collection of data at hospital level37TOTAL4126

Data collection {#sec2-4}
---------------

The data for this study were collected using two methods: in-depth interviews with key stakeholders and reviews of key documents. The in-depth interviews were the main data collection method in this study, and the findings from document reviews were used to triangulate the results and then analyse the data. Each of the two data collection methods is described next.

The generic protocol, referred to earlier, was adapted by the country teams in preparing for the data collection. The question guides for in-depth interviews were structured around: (a) issues related to processes of designing and implementing the intervention and (b) issues related to the effects of the system. The key influences on the design and implementation of the MHIS cut across these two categories of questions.

Individual in-depth semi-structured interviews were conducted with key respondents, approximately 1 year after the commencement of the implementation of the MHIS intervention. All interviews were audio-recorded, transcribed verbatim and used for analysis. Informed consent was obtained from all respondents prior to each interview.

The review of purposefully-selected documents covered key policies outlining and regulating the design of HMIS and MHIS in each of the two countries, as well as the MHaPP project reports. Minutes from task team meetings and teleconferences were also reviewed and results compared with findings from the interviews.

Data analysis {#sec2-5}
-------------

A Framework Approach was used in each country to guide the analysis of results, which included stages of familiarization with the data, indexing and charting, coding of the interviews with the help of NVIVO software (which allow assigning the different codes to specific passages of interview transcripts), and mapping and interpretation of results (Miles & Huberman, [@ref20]; Ritchie & Spencer, [@ref29]).

Data were analyzed using inductive approach (i.e. allowing for themes to mainly emerge from the data) and in a step-wise manner by building a logical chain of evidence with themes emerging from the data after noting the patterns, metaphors and clustering in the text. The initial framework for indexing the data reflected the structure of adapted interview guides (separate sections or categories for: design and implementation phases, and for processes and effects of interventions). This framework was continuously updated using document reviews as the specific themes emerged from our analysis. The key influences which were emphasized by majority of respondents, and were mostly evident in the documents, were regarded as most important as compared with those raised by only some respondents and which rarely featured in the document. The themes were compared across the different groups of stakeholders and between the interviews and documents, to understand differences and similarities and ensure validity of our results.

To ensure validity of results, analysis of data was conducted by at least two researchers. Furthermore, results of analysis of data from the interviews were triangulated between the different respondent groups and with results of document reviews.

As part of analysis, factors which affected design and implementation of MHIS intervention in each country were identified and grouped into broad categories. Simplified versions of causal loop diagrams were used to illustrate and visualize the relationships between various factors. Causal relationships were identified by the researchers from the analysis of interview transcripts and documents.

Ethics approvals were obtained from the Human Research Ethics Committee, in the Faculty of Health Sciences, University of Cape Town (REC Ref: 314/2005) and the Ghana Health Service Ethical Review committee. All the data were stored securely and as mentioned earlier the interview transcripts were anonymized for analysis.

Results {#sec3}
=======

We now briefly outline the overall architecture of MHIS in each country and outline the main perceived effects, as a background for reporting the key perceived influences on the MHIS intervention in the two countries.

In each hospital in Ghana, the data collection on mental health was done manually, using a newly redesigned patient registration form (which included demographic details, patient\'s diagnoses, prescription and availability of prescription). Once completed, the data were then entered into computers for analysis. Statistics from the new system were analyzed every 2 months by clinical managerial staff, and fed into specially set up hospital management meetings. Although with a view of future integration, in parallel, the old system of registration of manual data collection producing monthly reports also continued.

In South Africa, the following individual indicators were added to the existing mental health indicators at each level: •Primary health care level (including clinics and community health centres): ◦Total mental health visits◦New mental health visits◦Number of mental health clients on register◦Number of mental health visits per broad diagnostic group: substance abuse, intellectual disability, anxiety disorder, mood disorder, psychosis◦Number of mental health visits for patients under 18 years of age• Secondary care level (district hospitals): ◦Outpatient indicators as per primary care level (above)◦Number of mental health admissions◦Number of mental health discharges◦Average length of stay (days)◦Number of admissions per diagnostic group: parasuicide, substance abuse, anxiety disorder, mood disorder, psychosis◦Adverse events◦Readmissions within 3 months of discharge. At the primary care and district hospital levels, data were captured on pen and paper using tally sheets. These were then aggregated and captured electronically on a monthly basis by the District Information Officer. The District Information Officer then generated regular reports from the data in the DHIS system.

Main perceived effects of MHIS intervention {#sec3-1}
-------------------------------------------

Overall, the MHIS strengthening was perceived to be effective by the key stakeholders, particularly health staff and managers, in both countries (MHapp, [@ref18]).

In Ghana, the uniform system of recording diagnoses of mental illnesses using the ICD-10 was piloted, which contributed to strengthened capacity of the records department (Ofori-Atta *et al*. [@ref27]). Feedback from the staff after the first year of implementation revealed improved staff motivation. This was perceived to be crucial for mental health system development and helped the staff and managers to understand the importance of information for decision-making.

In South Africa, stakeholders interviewed expressed the opinion that availability of additional mental health indicators for programme planning and management has improved capacity of district management teams to collect quality information and ensure its use in decision-making. "...*I think with the data we have collected, they\'ll actually see what problems they have in their districts... So I think... now we\'ll be able to manage mental health better... (Provincial Information Manager, South Africa)*."However, our analysis of data from document reviews and interview transcripts revealed that the use of mental health information was still limited by district level management committees in South Africa, compared with the use of information from other health programmes. Nevertheless, the respondents reflected that data gathered in the district was informally used by mental health coordinators and fed back to the mental health coordinators at provincial levels.

The MHIS strengthening that was perceived, led to some unintended negative effects. For example, the respondents reflected that the workload of clinical staff, particularly consulting room nurses, increased in each of the three hospitals in Ghana. Although not unexpected, this finding also raises a possible need for further refining the data collection forms and processes, to keep increases in workload to a minimum (or perhaps even to reduce the workload by making the data collection and processing more efficient). According to the respondents, the benefits of the improved systems, however, outweighed the negative effects.

Key influences on the MHIS intervention {#sec3-2}
---------------------------------------

Different factors were reported to influence the design and implementation stages of MHIS strengthening in Ghana and South Africa. These are summarized in [Table 3](#tab03){ref-type="table"} and represent three broad categories identified by researchers in the analysis: resources issues (such as staff time and skills), working approaches/principles (which are the processes involved in integrating mental health into existing systems such as degree of consultation and communication) and wider contextual factors such as degree of political will, socio-economic factors and cultural constraints towards mental health leading to its low priority. Table 3.Key influences on the mental health information systems (MHIS) design and implementation in the two countriesMHIS stageKey positive (+) and negative (−) influencesSouth AfricaGhanaDesign(1)Adequate time and expertise of the researchers (+)(2)User-friendliness (+)(3)Adequate consultations with stakeholders and increased ownership (+)(4)Ownership (+)(5)Integration of MHIS within district health information system (+)(6)Low priority of mental health (−)(1)Expertise of researchers and support system (+)(2)Endorsement through: (+)(3)Ownership of the project (+)(4)Adequate consultations (+)(5)Low priority of mental health (−)Implementation(1)Adequate staff motivation (±)(2)Resources and support system (±)(3)Varied communication among staff (−)(4)Lack of culture of information use (−)(5)Low priority of mental health (−)(1)Resources (+/−)Procurement of new computers, (+)Availability of forms, poor internet accessibility and data security issues (**−**)(2)Motivation of staff (±)(3)Low priority of mental health (**−**)(4)Poor communication (**−**)(5)Low confidence in research projects (**−**)

Our analysis of documents and interview data identified different positive and negative influences of these factors on the MHIS design and implementation. These are illustrated in [Figs 1](#fig01){ref-type="fig"} and [2](#fig02){ref-type="fig"} for South Africa and Ghana respectively, using a simplified version of causal loop diagrams method. Fig. 1.Causal loop diagram: key influences on mental health information systems (MHIS) design and implementation in South Africa. Fig. 2.Causal loop diagram: key influences on mental health information systems (MHIS) design and implementation in Ghana.

Key influences in MHIS design {#sec3-3}
-----------------------------

As illustrated in [Figs 1](#fig01){ref-type="fig"} and [2](#fig02){ref-type="fig"}, the respondents' perceptions of positive influences in both countries included availability of different resources and continuous consultations. In South Africa, the respondents also referred to the integration of MHIS within DHIS as a positive influence. In both countries the low priority of mental health as a policy issue was perceived to be a constraint. These influences are set out next in more detail.

### Resources {#sec3-3-1}

All respondents reflected that adequate staff expertise and sufficient time spent by different experts in the field helped to ensure the appropriate design of the new system. In South Africa, the main resource-related issue which positively affected the MHIS design, identified in both documents and interview data, was the establishment of task teams involving 5--6 members with different expertise, comprising researchers and information management staff, mental health programme management and monitoring and evaluation staff.

### Consultations {#sec3-3-2}

Continuous consultations with, and involvement of, key stakeholders during the MHIS design in Ghana and South Africa were perceived to be crucial for ensuring their ownership and commitment to the project, as one respondent reflected: "*I think in terms of what worked well is the involvement of ...all the important role-players from the doctors and the programme managers and the coordinators at the district level, as well as the doctors at the tertiary, at the hospital level. (Provincial Information Manager, South Africa)*."In Ghana, analysis of interviews and documents revealed that consultations with key stakeholders were conducted throughout the design stage, including planning the changes to the existing system, incorporating ICD-10 and enhancing the capacity to implement MHIS. It was evident in the data that consultations hence became a continuing factor enabling communication throughout intervention.

### Low priority of mental health {#sec3-3-3}

One contextual constraint to MHIS design, referred to by the respondents in both countries, was the low priority of mental health as a policy issue when compared, for example, with other diseases such as communicable diseases. The low priority of mental health in both Ghana and South Africa was also evident in the documents reviewed from both countries. According to the respondents, this low priority of mental health also contributed to limited interactions between information management staff and clinical staff, who according to a district information officer in South Africa were: "*"...based in same offices but... are almost a world apart..."*."The stakeholders reported opinions that this relatively low priority of mental health contributed to a challenge of integrating mental health indicators into routine HMIS in Ghana. On reflection, this is perhaps less of an information technology-related challenge and relates more to allocation of resources on the basis of perceived policy priorities. In other words, the general health planners and information managers involved in wider HMIS may not have seen the value in spending their time and resources for adding the MHIS indicators into the overall dataset.

### Key influences in MHIS implementation {#sec3-3-4}

The MHIS implementation was also affected by different influences. As shown in [Figs 1](#fig01){ref-type="fig"} and [2](#fig02){ref-type="fig"}, while clear constraints were easily identifiable, similar factors were reported as both facilitating and constraining the implementation. In Ghana, the key stakeholders reported their low confidence in research projects, possibly reflecting the lack of clear benefits from similar initiatives in the past. In South Africa, the lack of general culture of information used in management decisions was reported as a constraint, though further probing revealed that this phenomenon is not specific to mental health.

The views about positive and negative influences were common in the two countries, and included availability of resources including staff motivations, degree of communication and low priority of mental health. These influences are set out next.

### Resources {#sec3-3-5}

Unlike the design stage where the respondents identified mostly positive influences, the implementation stage was associated by the respondents with different positive and negative influences in Ghana and South Africa. As one would normally expect, availability of resources is likely to catalyze the implementation, whereas their absence is likely to be a constraint. In Ghana, procurement of new computers, recruitment of records staff and deployment of new statisticians in some hospitals helped to implement the new system. However, inconsistent internet connectivity, inadequate storage files and data security concerns (e.g. outdated antivirus software), were examples of specific implementation challenges the stakeholders faced in Ghana. According to the respondents, the shortage of paper for printing the data collection forms, due to delays in supplies from provincial level in South Africa, led to delays in the data collection. However, the data collection still continued where it was feasible, largely due to motivated staff.

The influence of the health workforce on MHIS implementation was found to be significant in both countries. As reflected by one respondent consideration of importance of health workforce represents a somewhat neglected area, compared with the other components of the system. "*I think we just sort overlooked the area that you know for those indicators to be ...for us to get that data into the system, there must be people who must really put in the data...so I think we sort of neglected that component. (Provincial Information Manager, South Africa)*."In South Africa, different respondents reflected on the motivating nature of incentives for improving data collection, such as certificates to facilities, which performed well during the training: "*I think that giving out the certificates was a very big motivation... I think it had a great impact... (District Mental Health Coordinator, South Africa)*."In Ghana, continued monitoring of implementation by the research team and other stakeholders helped establishing the system of bi-monthly feedback to the hospital staff containing information on patient data. According to the respondents and the documents, this feedback contributed to increase in staff motivation and led to better appreciation of value of good information for management and planning decisions, as one respondent reflected in Ghana: "*Now the data we collect is more accurate, because the disorder classification is more and they can be easily fit into the classifications. It is not like in the past, where we had to force the other disorders into the classification of other mental disorders"-Recorder, Psychiatric Hospital, Monitoring visit Ghana*."However, the clinical health staff in both South African provinces sometimes felt the data collection under the new MHIS considerably increased their workload. "*We are still having problems with some of the sisters ...they actually say they don\'t have time to actually fully implement the registers but that their statistics could be fairly accurate. (District Mental Health Coordinator, South Africa)*."Similarly, different respondents in Ghana referred to increased staff workload as the most challenging issue during the implementation of the new MHIS: for example, dual filling of the forms on paper and computers led to 3 months of data entry back log and the instances of incomplete data collection during the initial stages of MHIS implementation.

In Ghana, the perceived increase in staff workload was in contrast with their expectations that the intervention would mostly use time of the researchers, and not of their own time. This appears to have led to some resistance, and less trust in research projects, reflected in the documents such as meeting minutes, but may also reflect a lack of established culture of information use in decision making, which was identified by the respondents as a constraint for MHIS implementation.

### Communications {#sec3-3-6}

Unlike the design stage, the lack of regular communication was identified by the stakeholders as a constraint to MHIS implementation in both countries. For example, some respondents reflected that hospital managers, clinicians and information managers could have been involved more as the intervention progressed in South Africa. In Ghana, each hospital, perhaps understandably, adopted their own flows of information. However, there was lack of regular communication between different departments, for example, resulting in complaints by pharmacy departments and wards for not receiving the information forms in time.

### Low priority of mental health {#sec3-3-7}

Similar to the design stage, the need for improved prioritizing of mental health as a policy issue was also felt during the implementation of the intervention in both countries. For example, in South Africa the respondents reflected that mental health was being neglected by senior management staff, leading to limited availability of resources and potentially contributing to low staff motivation: "*.... but I think in terms of allocating budget, there is less money that is allocated for mental health, which is a crucial thing that needs to be addressed from national to local level (District Manager, South Africa)*."

Discussion {#sec4}
==========

Reflecting on the key influences identified by stakeholders across the two stages together, more influences were identified on MHIS implementation, compared with the design stage. However, the factors identified during both stages represented similar three categories (resource issues, working approaches and wider context). Furthermore, analysis shows that the MHIS design stage had more positive influences as compared with the implementation stage. Key positive influences included consultations and working principles, whereas the key negative influences included poor staff motivation at facility level for data collection, lack of culture of information use in decisions and less synergy between MHIS and other staff tasks.

Our findings illustrate different influences on the MHIS design and implementation which are similar with other studies. For example, a study in Malawi identified the importance of staff motivation for strengthening HMIS (Chaulagai *et al*. [@ref5]). Similarly in Uganda, the organizational issues, involving restructuring the role of medical records officer at district and facility levels, were found to be important (Gladwin *et al*. [@ref10]). Consultations can increase participation and ownership by these stakeholders (WHO, [@ref34]): in the USA close collaboration between programme evaluators, policy makers and clinical leadership enabled enhancing the role of technology in the implementation of mental health services policy requirements in the Veterans Health Administration Trafton *et al*. ([@ref32]).

In South Africa, the strengthening of MHIS was integrated within wider DHIS in two study provinces. This approach is likely to be a more sustainable solution as opposed to stand-alone and parallel systems addressing the needs of individual projects or vertical programmes (HMN, [@ref11]). The challenge of this approach, however, is around adding mental health indicators to an already long and established list of other health indicators, and resistance from primary care staff to taking on new mental health responsibilities. On the other hand, in Ghana focusing on the three psychiatric hospitals allowed more targeted support. There was clearly less of a need to convince clinicians and information officers within three psychiatric hospitals of the importance of mental health. The challenges of focusing on specialist setting include technical difficulties in establishing consistent indicators for aggregating data, and bringing about changes in the behaviour of clinicians and records staff. On reflection, there are advantages to each approach and perhaps a combination of both approaches would be appropriate for many contexts to ensure the balance between sustainability due to integration and targeted support due to focus on a specific health area such as the mental health.

The importance of human resources is often underestimated in designing and implementing HIS (WHO, [@ref33]). Staff motivation is particularly important in retaining staff and improving their performance (Henderson & Tulloch, [@ref12]). Unless motivated, the increased turnover can lead to poor quality of the data collected (WHO, [@ref33]). Conversely, well-motivated staffs are more likely to improve data quality.

The wider context, similar to other studies, is important in ensuring the success of such interventions. Two particular contextual issues are worth emphasizing. First, is a relatively low importance of mental health within existing national health priorities in these countries (Bird *et al*. [@ref2]). Second, is the importance of appropriate capacity to plan and implement complex interventions while ensuring ownership of, and continuous support to, the project (Lafond *et al*. [@ref14]). In our case the partnership of researchers and key stakeholders served as the backbone for the MHaPP project including the MHIS interventions (Mirzoev *et al*. [@ref21]). However, less confidence in research projects of Ghanaian hospital staff and the preferences for regular communication with researchers during implementation raise a question of sustainability of the MHIS interventions following the withdrawal of research teams.

More influences were identified during implementation than design. This may be a reflection of a wider array of influences in implementing complex health systems interventions. MHIS design had more positive influences but negative influences -- such as lack of design manuals and poor culture of information in South Africa, lack of motivation of the staff and poor flow of registration forms through the Ghanaian hospitals -- were also identified, suggesting the need to consider these issues in exploring feasibility of similar interventions.

Our analysis reveals that similar factors can have both negative and positive influences so the distinction between positive and negative influences may not always be clear cut. Examples of such factors include staff motivations in Ghana and resources and support system in South Africa during the MHIS implementation. These factors can be perceived on a continuum where, at one end, the existence of motivated staff can positively catalyze the process of MHIS implementation, whereas at the other end, the absence of motivated personnel can constrain quality and comprehensiveness of data collection.

The MHIS design and implementation, although separated in this paper, are related parts of a single process. Often, implementation challenges and successes are due to their consideration or otherwise in the design stage. This may explain the similarity of some influencing factors such as low priority of mental health, which cuts across both MHIS design and implementation.

Different influences appear to be related within, and across, the MHIS design and implementation and may reinforce or negate each other thus leading to the multiplier or minimization effects as shown in the casual loop diagrams. For example, in Ghana the degree of staff consultations in the intervention design is likely to affect the degree of their ownership of the intervention and, ultimately, their motivation to accurately collect data. Similarly in South Africa low priority of mental health affects the motivation of staff negatively, whereas integration of MHIS in DHIS is likely to have positive implications on staff motivation. In both Ghana and South Africa, clinical staff at facility level felt less motivated and less dedicated towards MHIS tasks than towards their clinical work -- an important aspect that requires consideration during designing of MHIS. Also, consultations with key relevant stakeholders emerged from our analysis as a crucial factor determining the success of the project through positive implications on staff motivation and ownership of the intervention.

Three implications can be derived from our study for the future MHIS strengthening interventions in these two countries, and other similar contexts. First, adequate consultations with key stakeholders during MHIS design and ensuring staff motivation to accurately collect data are likely to be particularly important in ensuring the success of similar interventions. Second, design and implementation stages are related and better consideration of implementation challenges during the intervention design should improve the feasibility of MHIS strengthening and contribute to the sustainability of achieved changes. Last, different influencing factors are interrelated, can lead to potential multiplier effects and are likely to be affected by the relative priority of the mental health programmes within wider health systems; therefore, recognition of this complexity is important in planning and implementation of similar initiatives.

Study limitations {#sec4-1}
-----------------

We acknowledge several limitations to our study. First, in this paper we report mostly the perceptions of key stakeholders and not the results of direct assessment of effectiveness of MHIS strengthening. While this can be regarded as a limitation, our approach is driven by our focus on the identification of key influences which is complementary to future research and is identified by exploring the perceptions of different stakeholder groups, given the methodological challenges associated with attributing specific influences on the intervention design and implementation.

Further research can be appropriate to compare stakeholder perceptions with direct evaluation of effectiveness of MHIS strengthening. Second, research participants were also participants in the intervention in some instances, and this may have led to bias in their responses. While it was impossible to completely avoid such bias, triangulation between the views of the different stakeholder groups and between analysis of interviews and documents allowed us to minimize this. Third, the researchers in the countries were also involved in designing and implementing the interventions, and this may have biased their evaluation. The triangulation between the different methods and information sources referred to earlier, and analysis of data by more than one researcher, helped us to minimize researcher bias and ensure validity of our results. Further research is needed to evaluate the design and implementation of information systems for mental health, particularly in African countries.

Conclusion {#sec5}
==========

In this paper we reported the main effects of, and key influences on, MHIS strengthening as perceived by the key stakeholders in the two African countries. Influences on the design and implementation of MHIS interventions in Ghana and South Africa relate to resources, working approaches (including degree of consultations during the design stage and communication during implementation stage) and the low priority of mental health. Three implications are proposed to inform future MHIS strengthening interventions in these and other similar countries: enhancing consultations during the design stage, improved consideration of implementation challenges during the design stage and better recognition of multiple and complex relations between different influences in the planning and implementation of similar initiatives.
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